visual problems and in temporal lobe lesions, patients often present with seizures. CP angle epidermoid lesions often present with facial pain and numbness.
█ INTRODUCTION
I ntracranial epidermoid lesions are benign and account for 1% of all brain tumors (2). On the outside there is normal skin with stratified epithelium while on the inner side there is collection of keratin and fatty acid. Intracranially, they most commonly occur in the cerebellopontine (CP) angle, temporal region and suprasellar regions. Like other intracranial space occupying lesions they present with symptoms of raised intracranial pressure (ICP) or from focal neurological deficits secondary to mass effect or involvement of cranial nerves (4). For example, in suprasellar regions, patients present with also a risk of chemical meningitis following surgery because of irritation caused by the cystic contents of the lesion. Total resection is therefore the aim of surgery; however this may not be possible without inducing severe neurological deficits (15) .
The incidence of intracranial epidermoid lesions is rare and the clinical course following resection is not clearly documented. This study aims to evaluate the clinical outcome of patients following surgery.
█ MATERIAL and METHODS
This study was conducted at the Department of Neurosurgery, Jinnah Postgraduate Medical Centre, Karachi, from January 2011 to July 2015. A total of 38 patients were included in the study. All patients diagnosed with epidermoid lesions were included, apart from those presenting with recurrence. Patients had a craniotomy or craniectomy depending on whether the lesion was supratentorial or infratentorial respectively. Total resection was achieved in all cases. The operative site was washed with saline and all patients were given 1g Ceftriaxone (Karachi, Pakistan) twice a day (BD) and Dexamethasone (Karachi, Pakistan) 4 mg three times a day (TDS) for three days postoperatively. Patient data including history and presentation, examination findings, MRI findings, operative and histopathology findings was collected retrospectively. Data was analysed with the help of SPSS 20.
█ RESULTS
A total 38 patients were identified, 20 of which were male and 18 female (male: female ratio 2:1.8). The age ranged from 11 to 50 years with the average age of 27.89 years ( Figure 1 ). Twenty patients had supratentorial lesions and 18 were located infratentorially. Of the supratentorial lesions, 4 patients had lesions located in the frontal lobe, 6 patients in the suprasellar region, and 10 in temporal lobe, with one temporal lobe lesion extending to the cavernous sinus and parietal lobe ( Figure 2 ). All infratentorial lesions were located at the CP angle.
Thirty-three patients presented with headache, 10 patients had seizures and 14 patients with CP angle lesions presented with symptoms of trigeminal neuralgia ( Figure 3 ).
All patients with suprasellar epidermoid lesions had visual field defects and two also had hormonal deficiency (one patient was deficient in thyroid and cortisol, while one patient had cortisol deficiency only). Two of the 10 patients with temporal region epidermoid lesions had mild weakness due to tumor extension to the motor strip and one patient had extension to the cavernous sinus and presented with third and sixth nerve palsy ( Figure 3 ).
All patients underwent surgery. Postoperatively three patients with CP angle tumors had facial weakness. Two of them recovered after four months while one did not improve. Visual field defects in all patients with suprasellar epidermoid improved postoperatively. Two patients with suprasellar tumors required hormonal replacement.
Complications included cerebrospinal fluid (CSF) leak in four patients while two patients had postoperative meningitis. One patient with CP angle epidermoid died after surgery from a combination of intraoperative bleeding and postoperative meningitis ( Figure 4 ).
█ DISCUSSION
Intracranial epidermoid lesions are slow growing congenital anomalies. The vast majority of patients remain clinically silent with only a select few having overt symptomatology (11) . Signs and symptoms are due to gradual mass effect, with clinical presentation often manifesting as headaches, cranial nerve deficits, cerebellar symptoms and seizures (7). As a result of the slow growing nature of these lesions, clinical presentation (if at all) is often late and between the ages of 20 to 40 years (6,21). This is consistent with our study which describes an average age of 27.9 years. Complications responsible for the inflammatory reaction resulting in the meningitis. The pathological reaction to the irritants ranges from mild leptomeningitis to widespread granulomatous meningitis, ependymitis, and posterior radiculitis. Since chemical and bacterial meningitis may coexist, it is safer to start antibiotic therapy initially since the spinal fluid profiles in bacterial and chemical meningitis are similar (3).
Associated hydrocephalus is said to be uncommon because of the long-standing nature of the lesion and also because CSF permeates through the crevices of the lesions. However, in the present study, 50% of the patients had ventriculomegaly and four of them required preoperative CSF diversion procedures in the form of a ventriculoperitoneal shunt. Another patient required shunting postoperatively period because of a CSF leak. In a previously reported series, 12 of 30 patients with CP angle epidermoid lesions required shunt surgery for hydrocephalus (17) .
█ CONCLUSION
Epidermoid lesions are slow grown benign lesions which can occur at any location within the brain. Clinical presentation often reflects symptoms of raised ICP or is due to focal neurological deficits secondary to local mass effect exerted by the tumor. Total resection is the aim of surgery and recovery is excellent with low postoperative complication rates following resection. Epidermoid lesions have characteristic radiological features which help preoperative diagnosis. For example, these lesions typically appear as low-density lesions on computed tomography imaging (9), and restrict on MRI with diffusionweighted imaging (DWI). This is in contrast to arachnoid cysts which do not restrict because of free water molecules (13) . Most epidermoid lesions do not enhance after injection of contrast agents, although minimal rim enhancement can occur in 25% of patients. This enhancement is generally attributed to peritumoral granulation secondary to leakage of irritant cyst contents (12) . All images of patients in our study showed restricted diffusion on MRI with DWI, therefore giving us confidence about the preoperative diagnosis.
For unknown reasons, intracranial epidermoid lesions are most commonly located in the CP angle. They are found in this location in 40-50% of patients with intracranial lesions (19) and represent 5-10% of all CP angle tumors. Our data is consistent with these documented findings as 18 of the 38 patients (47.3%) had lesions which were in this location.
In addition, these patients most commonly presented with hearing loss and trigeminal neuralgia ( Figure 3 ) and again this is consistent with other documented cases (14) .
Other common intracranial locations include the fourth ventricle (17%), the parasellar regions (10-15%), and less commonly the cerebral hemispheres and brainstem (9). The frontal lobe is an unusual location for epidermoid lesions and patients with frontal epidermoid tumors often present with seizures (10) . In our study, there were a total of 4 cases with frontal epidermoids and all of them had seizures with neurological deficit. Intracerebral epidermoid tumors of the temporal lobe are exceedingly rare; however, we report 10 temporal lobe tumor cases in our series suggesting it is more common than originally thought.
Epidermoid cysts are circumscribed lesions with irregular lobulated surfaces that can grow and adhere to or encase vessels and nerves. Surgery is therefore challenging and incomplete resection is common because of the association with vital structures such as cranial nerves or the brainstem. While gross total resection of these tumors offers definitive treatment to prevent recurrence and provide a normal life expectancy (4), it can carry a high risk of morbidity. A subtotal resection may therefore be necessary to preserve neurological function (18, 20) .
The postoperative complication rate in our series was 21.05% (8/38 patients) with mortality of 2.36% (1/38 patients- Figure  4) . Similar values have been reported previously (1,16). Prior to the microsurgical era, operative mortality ranged from 20% to 57%. With the advancement in neuroimaging and microsurgical techniques, surgery-induced mortality is now significantly lower.
Two patients in our study were diagnosed with postoperative meningitis. It is unclear whether this was bacterial meningitis or chemical meningitis which is a recognised complication.
Chemical aseptic meningitis can be the first rare clinical manifestation of these tumors and this can also occur postoperatively. The keratinous cystic contents are incriminated to be
